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In  this  project,  we  nave  calculated  the  nine 
direction  coeircu  for  the  conversion  to  rectangular 
galactic  components  of  action  for  all  the  stars  In  the 
General  Catalogue a  given  star  of  right  ascension  o 
end  declination  6,  the  direction  of  increasing  a,  that 
of  increasing  0,  and  that  of  the  radius  vector,  sre  at 
right  angles.  The  two  rectangular  proper  motion  components 
sre  customarily  obsorved  in  right  ascension  and  declination* 


the  observations  of  proper  motions  result  in  rectangular 
components  in  right  ascension.  //„.  and  in  declination,  //*. 
these  are  at  right  angles  to  *he“ine  of  sight  and  are 
given  in  seconds  of  arc  per  annum*  the  third  component 
of  the  motion  of  a  star  in  space  is  the  radial  velocity, 

V.  measured  in  ksu/see*  along  the  radius  vector*  The  axes 
or  the  rectangular  galactic  coordinate  system  are  fixed 
in  space*  The  first  two  are  parallel  to  the  galactic 
plane  toward  longitudes  0°  and  90°  respectively,  and  the 
third  is  toward  the  galactic  north  pole* 


The  nine  direction  cosines  pertain  to  the  angles 
between  the  axes  ,Mat  /.  and  the  radius  vector,  which  are 
functions  of  a,  6,  and  the  galactic  axes  whleh  are  not. 

We  call  x1$  Xo.  *5  the  cosines  with  the  first,  y-,,  y2,  y3 
with  the  second,  fad  *2»  *3  with  the  third  g&lactlc 
axis*  The  pole  of  the  galactic  plane  has  been  taken  to 
be  at  12”  40*  +28*  (1900),  as  is  common  10*001100* 


In  order  to  find  the  spaee  velocity  of  a  star,  it 
Is  necessary  to  know  its  parallax  with  a  much  greater 
percentage  of  accuracy  than  we  do  at  present  (for  all 
except  comparatively  few  stars)*  If  p  is  the  parallax, 
the  galactic  components  of  the  space  velocity  in  km  ./sec*  are 
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These  equations  are  frequently  used  to  compute  a  mean 
parallax  for  a  number  or  stars,  substituting  for  the  left- 
hand  members  the  known  component*  of  the  velocity  of  tlie 
sun  (with  opposite  signs)*  They  sre  also  used  in  correcting 
spectroscopic  parallaxes*  In  problems  of  this  kind,  one 
needs  the  quantities /yu  ♦/*ax2*A*Jl  ♦'***2  and 
/*<**!  * /*6*2»  *®4  these  have  besn  computed  unaor  the  present 
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project.  Finally,  th„  radial  velocities,  for  about  7,000 
•tar*  for  which  these  ar«  known,  have  be  on  multiplied 
^  xj,  y3,  and  s3. 

The  basic  data  for  computing  the  nine  direction 
cosines  and  the  contributions  tc  the  galactic  rectangular 
Telocity  components  resulting  fro*  the  proper  notions  of 
the  S3,  342  stars  in  the  General  Catalogue  was  on  hand 
at  Columbia  University  in  the  form  of  two  catalogs  of 
punched  cards*  These  are  called  Card  Catalog  A  and  Card 
Catalog  B.  A  mimeographed  description  of  these  cards  is 
Tillable  • 

To  compute  the  nine  direction  cosines,  the  following 
infornation  f row  Catalog  B  was  reproduced  onto  a  set  of 
blank  cards  which  will  be  referred  to  as  CVH  Card  Set  X: 


QC  nuaber,  a in  b  (b  it  the  galactic  latitude), 
eln  (o  ♦  80*),  0.4695  sin  6,  0*383  coe  8, 
esc  (o  +  80*),  ./  (J,  la  the  galactic  longitude; 
not  used  in  computations } 


The  formulae  used  to  compute  the  cosines  to  make 
convenient  use  of  the  way  the  data  were  punched  on 
Catalog  B  are; 

Xt  *  -  sin  (o  4  80*) 
xj  *  (-0*4595  sin  8)  (P) 

whore  P  =  1/sin  28*  oec  (a  +  80*) 

«  2*1300545/sec  (c  4  80*) 
x5  «  0.5317  (0.883  cos  8)  P 

J\  *  0.2204  P 

y«  =  -0.4695  sin  8  sin  (o  4  80*)  4  0.883  cos  8 

y3  s  0.5317  (0.883  eos  8)  sin  (c  4  80°)  + 

1.8807  (0.4695  sin  8) 

•i  *  -0.4145  P 

So  *  1.8307  (  0.4695  sin  8)  sin  (a  +  80°)  4 

0.5317  (0.883  cos  8) 

*3  =  sin  b 


The  computation  was  divided  into  three  parts,  each 
part  computed  during  one  run  of  the  cards  through  the 
calculating  machine  as  follows; 
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jp  was  computed  and  punched  y0 

the  quotient  2 ,130034 5/s so  (a  4  80°)  2 

was  developed  and  punched  intermediate  result 

0*53X7  (0*385  cot  6)  was  computed 

and  punched  intermediate  result 

sin  («  4  80*)  mi  rounded  to  3  decimal  places 

and  punched  with  opposite  sign  xx 


This  computation  ms  begun  on  the  602-A  multiplier  but 
took  so  much  tins  per  card  that  It  was  broken  up  into 
two  parts.  Computations  (1)  and  (4)  wore  dons  on  the 
602  multiplier  and  (2)  and  (3)  on  the  S02-A,  the  two 
machines  running  simultaneously.  The  entire  Bun  I  was 
then  checked  on  the  604  multiplier. 


Bun  XI:  The  quotient  (which  we  haws  called  P) 

developed  in  (2)  of  Bun  I,  was  multiplied 
on  the  602-A  by; 

(5)  0.5317  (0.883  cos  6)  x% 

(6)  0.2204  Jx 

(7)  -0.4145  t\ 

(9)  -0.4695  sin  0 


This  computation  was  checked  on  the  604  multiplier. 


Run  XI : 
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1.8807  (0.4695  tin  6)  was  computed  and 
stored  in  the  machine  for  uae  in  the 
next  two  steps 

1.8907  (0,4695  sin  8)  sin  (o  +  80°)  + 

0.5317  (0.833  eos  6)  was  computed 

and  punched  x0 

C.5317  ( 0.883  eos  6)  aln  (o  ♦  80°)  +  d 

1.8807  (0.4695  sin  5)  was  computed 

and  punched  y* 

sin  b  was  rounded  to  three  decimals 

and  punched.  On  cards  where  it  was  given 

in  complement  form  it  was  converted  to  true 

figures.  s* 


This  computation  was  then  checked  on  the  604  multiplier. 


The  following  information  from  Catalog  A  was 
reproduced  onto  a  set  of  blank  cards  which  will  be 
referred  to  as  OKR  Card  Set  XX: 


GG  number,  magnitude,  spectrum,  o  (1900), 

6  (1900),  /ra,/g 

Then,  the  nine  direction  cosines  and  /  were  transferred 
onto  this  set  from  0KB  Card  Set  X. 


The  contribution* to  the  galactic  rectangular  velocity 
components  resulting  from  proper  motions  were  computed  in 
one  run  on  the  602-A  multiplier. 


Ran  IV 

(Jf)  A*1 
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(15)  f  jSj.  ♦  /fg»2 


*"?■**»  was  checked  on  the  604  multiplier. 
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A  list  of  *11  the  information  on  OKR  Card  Set  II 
was  made  on  the  405  tabulating  maohine,  two  linea  for 
eaoh  star*  The  first  line  contains  all  the  Identification 
data  of  the  star,  the  second  line  the  conputed  quantities. 
The  sise  of  this  list  Is  such  that  it  cannot  be  in¬ 
cluded  in  this  report .* 

OUR  Card  Set  III  Is  a  set  of  about  7,000  cards 
which  are  the  General  Catalogue  stars  for  which  we  hare 
radial  velocities.  The  contributions  to  the  galaotlo. 
rectangular  velocity  components  resulting  from  radial 
velocity  were  computed  on  the  602-A  (Bun  V)  by  multi¬ 
plying  the  radial  velocity  by; 

jsj  n 

lie)  4* 

The  machines  used  in  the  computations  were  made 
available  through  the  generosity  of  the  Watson  Scientific 
Computing  laboratory. 


*  We  have  one  carbon  copy  of  the  Hat  which  is 
available  for  the  ONR,  if  desired.  The  cards,  or 
part  thereof,  are  available  for  reproduction  at  cost 
to  qualified  persons. 
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